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1.0 Tntmiuct i on ^rd SIrlt^ary	 i
Ili any s:Ir%, le :;uvvey 11 '.nl a countable pol,ulat ion, potential I'ot'
bias is introdllced when certain elerllents of the population have
probability zero of be 111g selected. Iii nulls' stuveys, however , , it is
desirable to precllkie the se• lecticti Of certain :uvas of the pcpulatlorl
for san)lirlb efficiency even th. ukl1 :cvv bias is int mx1tw d. For
examq)le, e•x:llkiin ►; the stato of Nevada 1q ,rows tile` et•ficion,:y of the
sar%)lirig desial for a wheat sulvOy, ry 1k`t allowing, sxq , le•s to be
takers f:cv sp:u'se wheat alvw, acid rvsults In negllgtblo t`ias. Mien
the cost pe`1' sam;`lei is high . ,I- contrails xv put oil the mrbe1' of
sagl les that clay be taken, It 1:, des irablo to exelude, fl-cri the
population to be saq-)le'd, those :l vao, wilich eonta.ill little Or Iloilo of
the inforrut.icti b0111t, SOU llt. 111, pmevs: is known as '• • ereenint:' the
t
population. III tills care, for those are,'w Containing :tvull :u:lolults of
inforttlstion, estll.iatos based on htstmic data vl:V be nlido with relatively
small	 cotltribution to they final population estimate.	 I
The phonoena of 	 may also Introeiuce bias into n `ar!11-110
survey. Generally, "11011-I'espoI1010 " It'fCI': to tile` lul't )1XU1C1i 01' I11: d%VI't:lllt
falluve to mk'asuir the re-sponse WU- 1,11`l:' for cem,1 1,11 CCC1i!e`t':; of tile'
sample. I71 a mall suuvey,	 WOUM bias the s:u!tE`le` If the
Cause' Of the' I loll-Iv: poll: o wa: related to t ! k` i1u,-il It it y being :-Lwvcye, ,
e.g., fat!wr.s wlt:l a pool' k Lvov uiy bc` loso likely to iv-spond t1mun
fame,m; with a r,,,%t i c1lop.
In LACIF,	 fZvr. folu• cawoe: :
I
Iz
a. The sample segment being obscured by cloud cover.
b. Landsat data quality being insufficient to permit processing.
e. Landsat data acquisition failing to register with the
reference Landsat image.
d. Failure of acquisition/processing procedures to provide an
acceptable estimate.
At the outset of LACIE, the plausible assumption was made that
no causal relaticnship between these non-response phenomena and wheat
acreage existed, i.e., the probability of non-response of a sampled
segment within a stratum (county) was assumed to be uncorrelated with
the wheat acreage of the stratum. Data has been monitored  to verify this
assumption, and the results corroborate that no significant correlation
exists.
Empirical and theoretical investigations conducted in LACIE have
indicated that the bias resulting from both the loss of segments to
non-response and the nonexistence of segments in the sparse wheat regions
is negligibly small. Therefore, these experiments verify that the
intent of the LACIE sample design, i.e., to sample efficiently and cost
effectively with negligible bias, is being satisfied. It is shown in
this report that if, within a stratum, the probability of non-response
of a sampled segment is not correlated with the wheat acreage of the
sampled segment and there is at least one segment in the stratum not
lost to non-response, then the resulting estimate of the wheat acreage
for the stratum is not biased by non-response.
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The NWlt 1011 k`f thc` bl.1: IV: : lllt tt>t; f1•0111 tht' 11::,e Of hlstol • tr data
to estilliate the Wheat nerv;ige of :cvtain wheat vegloris is ;i lso I`I<`- i
sentea. Ill LATE, those strata fol • whi,:h	 data ,ut- az;od to
estL(ute tho wheat aen2 .41 t,
 ;llt` ::illt\i 1i1vup III : t r:1t ;i. il k' 11-oup III
strsta MV 1111,it' W .`t' t h0z t • n.`n: <«°t'lt ,i ::t I •ata w 1t h sE`;u':*t wtioat art< :il^'.
'	 `.;t 11111t t` t	 ► 	 I 'at a ! 	 knol%	 ;1St21c I<': ; llit 111x, wtk`;tt a.'t! lt•^` c ^	 •c`I • t lt'.^t ;L	 1
ttk' ClIvup III mat 10 t'; t Mat t'. 1 1 "I'a` el*, the ,1T•.`uI' III mit to ., z;t 1:T11t e is
also r ppl it,i to those ::t 1 •;1t;1 w!li.^!1 !1:1%'c last all thelr s;u:Vle,i
St'smints by !lt`(1-I<':t`t'^se. 	A .t`I'1c`: .`t' ;ulal .-tv.; tl:i: t`ccn : . ` llclurtt`.l tc`
determine (1) the	 tt4` Mat Ic..; ult 1111', t:'ccl u.; illt, 211 :;It`I'!^'
data to estimate wtic';lt ;1: IY:1t , Cot* t hc'
	 wheat ; lvas
t
and (2) t ht` "nLv711t udo of ,!k' M30, I<`0t11t 1;1^'. tZ\`(:1 :i;`i ` 1\'i!`z; t t t` iI\`l12` I I I	 1
PRtlo	 't l :lt a w!1060	 1 0 —[ to n" . 1- f
IVz-,j ll:0	 11w , ivsults tllll'ato tNit tht';t` M ::,t': xv
t	 q
2.0 Approach
In section. 3.0, formulas for the biases due to nonresponse and
Group III ratio estimation are presented. These formulas am developed
for the strata level and the region (CRD, state, etc.) level. As pointed
out earlier, it is seen that if, within a stratum, the probability of
nonresponse of a sampled segment is not correlated with the wheat aci-gage
of the segment and there is at least one segment in the stratum not lust
to nonresponse, V .n the wheat acreage estimate for the stratum is not
biased by nonresponse.
Data were obta:Lned from 40 blind sites l randomly selected in
the southern Great :Plains 2 to determine the correlation between the
probability of not acquiring a sample segment and the wheat acreage
of the segment. The probability of not acquiring a sample segment
was estimated empirically for each of the blind sites and was based
on actual opportunities and acquisitions by Landsat 2 during LACIE
Phase II. The wheat acreage for each of the blind sites was deter-
mined from ground tr.ith data and photographs taken from NASA aircraft
during the LAC= Phase II crop year . The :;orrelation between the
'probability of not acquiring a sairple segment and the wheat acreage
in the segment was found to be negligible.
1  bl^.nd site is a regular LACIE segment selected by a stratified
random sample to be photographed and ground-truthed over the entire
2
30 square nautical mile area.
2The southern Great Plains is defined as the 5 states:. Colorado,
Kansas, Nebraska., Oklahoma and Texas.
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5Therefore, by the result I,' section 3.0, it is conciuded that ncn-
response does not bias the wheat acivag-e estimate for those strata
which have at least one segment not lest to nonresponse. A detailed
description of this analysis is given In Section 4.0.
i	 In order to detetrline the iitioiitudes of the bias due to the use
of historic data for estimatint, wheat acreage ill the nonswipled sparse
wheat areas acid the bias due to the use of historic data for estimating
wheat acreage in these sar;)led strata %%hose allocated segients were
lost to notu •esporise, selected LACIE segments were deleted ft cm the data
base and the rvs ulting estimates here ccvj)aivd to estimates mide idth a
crniplete i1ita base. In crop ye:u • lQ ' "_75 , a particular set of L^1CIE
sep7writs ill the U.S. uiv'at r13121o 3 i% iv riot processed. In crap ye:u•
1975-7o a di ffervnt set of LACY: se t; ,kvnt.s were not ! nocessed. 'Dle
effects of the less of i!1oso se t7.knts us!ii^, both cl\^p yc.a • ac"luis t j .on
histories wem-, ex -.mtned :uid found to be iris i 7^it fic:uit . Irl these
analyses, LACIE estiriate's of reheat p.rportiozis, of allocated seglents
were replaced by SRS Mioat proportl.ons fcr t!1e counties in which the seg-
ments were located (adius tea by the LAa'IE oouzlty a.E.r •icultta •al This
essentially removes the 1, 1*hin county sarg)litlg :ll1d class _f ication or•rors.
Me resulting state wheat aciv:i^po estL,,iates were then cempaivd to the
SRS state estimates. Ill .7oyie case's. al. l ;111OCat ed	 W01'e
3 Me Utiited States Ia eat. r1:1_ins is defl;,od. as the 4 states: C0101 " Idlo,
RU-1sas, M!Lllrloslota, Noll" xia, Nct N •afka, North !.11hota, Okla!lor;la, South	 I
Dakota,xi,i `1^,xas .
Fs
and in other cases, only processed segiet:ts were used.
Any discrepancy between a state estimate and the SRS state estivate my
be attrit;•uted to either (a) the error due to not allocating segwnts to
all counties, i.e., error due to using historic data for estimating
the wheat acreage of Group III ccunties,and error due to the use of
FPS sampling for the Group II counties 4 or (b) in addition to the error
in (a) , the error itlduced by the notuvsponse of : ar&-- of the allocated
segments, i.e., error due to applying the Gr oup III ratio estimate
to those counties whose allocated se tT.vnts were lost to nonresponse.
These analyses are SUITTIal • i: ed in the following t..ables :
Table I: Analysis based on these segnm nts processed (271) during
LACIE Fhase I (1975) u:,itig 1 ,1 7 4 (SRS) planted wheat area.
Table II: Analy::is based on those segments processed (271) during
LACIE Phase I (1975) usi:lg 1975 SRS h,,u-vested vfieat area.
Table III: Analysis b:.se'd on those segiknits allocated (431) during,
LACIE Fhase II (1 ,)'1 6) us inn, 1975 SRS harvested wheat alga.
'fable IV: Analysis based on ttl.:Nse se_'oxnts processed (394) during
LACIE Fhase II (1 ,376) T-Lsil y, 1075	 Harvested wheat -u :'a.
Actual LACIE FIaSo I results are also presented irl Table V. A
detailcu description of the appivpriate ccxq`arisons of tile` tables
is given in section 5.0. Theme ruin result of t.hcse CCC4'as'1,;Ons is that
4Group II counties are counties MIJo l have 1:viv t1rui a trace` of '^'a^'at
in then tai.st oI • ically, t`ut not el'o,!FT 1 to i ,oce l ve one sa::r le scp,,-'nt ,	 j
Hence, the Group lI coiultie;. Within ;1 CED have been cell: de It`d as ono	 I`
County altcgothor. Ttic' tlu:t'^`r • of Z,x:v ' , ,'•	 ^ • this group ^^	 >	 ^	 c	 t; c 'TT,t,lt.:: ,..I ^	 $	 map
has teen	 "'Y tt r s r.I. lit;allocation .,:her.v ;u:d the
se't"I:v nts Havo been as:^ i,T :e'ei to the cow, it- ie'_, 1 11 1  hC tr r •oup with J`11`t' &I'Lit.y 	 i
proj:ort.iot::il to site (FFS ). 1 ice here includes fis`ori ,a l wheat	 is	 i^.,	 ,ie.t itt as
well as the	 of ;lr;l l:::lt T>r a1 .:: a`, ,'f a
F,1vup .	 i
I	 7
the relative differetice bW ween the SRS estimates acid the rk:.• ►: aggreza-
tion estimates is less than one percent at the Great Plains level
whether or not segwnts :uNe lest to nonre spot se. This indicates that
the bias incurred by croup III ratio esti,^ution and OzroW II est.inntion
with and without riociYspaise Is 't-iegliLzibly s7ull at this lee 1.
83	 t	 -	 T	 ,.icj-. 0 Fczl:naa^ for t:^^ biases due t^ ..^ nrc. . crse ^r:..4 ^r_ ,our I^ ra~
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	 In this section, formtlas for the biases due to nonresponse and
Group III ratioing will be developed at the stratum, (county) level.
Sias formulas will also be presented for the region (CRP, state or
Great Plains).
3.1 Formula for the bias at the stratum level.
Consider a stratum (a county or cellectien of Group II counties)
contain_;ng N seg;^ents, i.e., N segments cover the stratum.
	 Suppose
that a sample of size n segments is to be selected from the N see .rents.
Suppose further that, due to norresponse, only m of the n segments
art, actually obtained, e.g., (n-m) segments may have been lost due to
cloud cover.
Define the irdi;ator t-,u,iable for this st:^:t:u,^:
( 1, ii' m>0
v ={
0, if m
Where m is the rnu-;ber of s egwnts actually 	 in this stratus;.
Then the LACIE estimte, 1, of the total wheat ae:^^.^z^, Y, in this
stratum may t— on•itten as:
Y = v Y (I'l>o) + (1-v) Y
wtr2're Y	 is the estimate when at least one se y`—ert is acquired
in the stratus; xi. 	 +r,.^te when ro seg::ient- is acquIz ,:, ;:
	
^ Y	 is tt:^	 : t^ ^	 ,^
in the stratum. Note that Y	 is the est irate for the so-called
9Group III counties, which have v=o with probability one, as
determino3 by the sampling allocation. For the other counties that
have been allocated a segment (Group I or Group II counties) let
Pr[v-1] = 'Y = probability that this stratum contains a segment
and the segment is not lost to nonresponse. Then the expected value,
or mean, of Y is given by
E[Y] = YE[YI m >o ] + (1-• Y )E [Y rrr-o]	 (1)
where the symbol, I, means 'given that'. Let us now consider the
two cases separately.
Case(1): Suppose that m>o and let
'I. = Y
^.	 (m>o),
that is, let Y1 be the estimate of the total wheat acreage, Y, in
the stratum when at least one segment has been acquired in this stratum.
This stratum contains N segments of which n have been selected for
classification but only m of these n have been acquired. The LACIE
estimate of the total wheat acreage of this stratum in this case is
given by	 N m
Yl	 m V y
J=1	 (2)
where y  is the wheat acreage of the ,j th sam,,le s,-gnent in this stratum.
(This study is not addressing classification error, so y  is assumed
to be the true value, i.e., no classification error). Note that
1
t	 10
iN
Y = vyJ_1 J.
Define the indicator variables:
(1, if segment J is selected to be in the sample
{
( o, if not
and
UJ	 1, if aj = 1 and segp.ent J is not lost to non^esponse
o, if aj	 C or, a.J 	1 and segment J is lost to nonresponse
Then (2) may be rewritten as:
N
Yl	 m	
=1 a,) 
uJ 
y,)
	 (3)
Let Pr[a^ = 11 = p  (For Group I counties, p^ = N . For a
collection of Group II counties, p 3 is the probability of selecting a
particular county in the collection tirL s the probability of selecting a
segment in that county).
Also, let Pr , [uj = 1 aj = 11 = ir k . With these definitions, the
following joint probability table for aJ and u  may be constructed.
f ^
I
1 - Pi 'i
Pi * i
A
11
1 - P,)
	
Pi	 1
From the table, wo see that the probability that an allocated segnnent
is acquiivd, i.e., not lost to notiresponse, is p i 7r . Since m of
the seg , ,ents have been acqutikd, it is clear that
N
m =	
=1aJ u,1
Therefore,
N	 N	 N
m = E(m) = E	 - i u	 = - E(:i i ti ) =v r ?r	 (4)
	
J =1 -i J	 J =1	
,^
J	 J
=1	
J
` Taking the expected value of (3),
N
E[Yl ] = E N	
ar11 Yi
N Nm	 y,i E [a,iU
,i =l
N N
m
,i =1 '^,J ^, ,i	 J
I12
N	 N	 N	 1	
N	 `I
`J	 =1	
Ill J =1	
nj.	
JulJ = 1 	 .i	 `
e
N	 N
E Y + E Y
	
J ul `i	 .iu1 J
N	 N	 N
1 E y	 N i) 11 ^ 	 + N r E' 	 y- E	 pJn i - N 	E YJ +mla m J
-1 ' i	 f -1 1	
iTl	
=1 11
1
, ,1	 a	 J =1	 J=1
where 	 E Y 1
J=1
1	 N_	
J
=ni y
	
V.	 E	 6`i n
,1	 nI	
E,+i ny^ i
 -Y6^1n1	
- N Y 1 ++	 E	 iNYJ
,i-1	 -1	 ,i-1
N	 N	 N N	 nll
cn	 ,i =1	 ,i =1	 'i , i	 I'1	 i =1
nl	 t	 ,i , i	 I..	 l N	 ,i=1
,i = 1	 ,i=1
N
 
n
	
^,; = 111	 ^:^^ 1 i l:ll
j=1 J
7
,1=1
Iii	 J
rwwG, .
1\
tt
1
V
1 ^
'11k't<'i1^2<`, t^l:t;: ^ 1 ^) ^ t•.^ 1 t 1 - 1' ^	 t 1~
 ^^^^^ ^^ .1 ^ ^^
,i ^,' 1	 ('^l
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Sc, the bias of the estivate of the total cheat acreage :n a part{cul:
stratum, for which at least one segment has been acquired, is a func-
tion of the correlation between the wheat acreage in the segment and
the probability of losing the segment to nonresponse. If this correla-
tion is zero, of course, the estimate is unbiased. A study has been
conducted which determined this correlation to be negligible. The
details of this study are presented in section 4.0.
Case (ii): Suppose that m = 0 and let Y2 = Y(rrr-o),
that is, let Y2 be the estirmte of the total wheat acreage, Y, in the
stratum when no segments have been acquired in this strat um:. As pointed
out earlier, Y2
 is the estimate for the Group III strata (ccuntie.) and
is called the Group III ratio estimate. In this case, the LACIE esti-
mate of the total wheat acreage in this stratum is
Y
Y2 = 69 
Xcurrent
X69
where
Y69 = 1969 total wheat acreage o:2 this stratum,
X69 e 1969 total wheat acreage of the Gr,:l I and Group II
strata for which segments have been acquired currently
and are in the same region (CRD or state) as this stratum,
and 
X
current = current estir:°ates of the total wheat acreage of these
Group I and Group II strata.
Note that the true wheat acreage, Y, in the stratum Tray be written as
_ Ycurrent
Y	 Xcurrent Xcurrent
OR1G114 R 
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where
Ycurrent w current true total wheat acreage of this stratum
and
i
Xcurrent = current true total wheat acreage of the above-
mentioned Group I and Group II strata.
For convenience, let "current" = 76. Then,
Y69 ^	 Y76
-Y=.	XY2	 x69 X76 - x76 76
%9 X76 - R76 X76
where %9 and R76 are fixed ratios. Taking the expected value,
Bias (Y2 ) = E[Y2 - Y]
= EC	 EC
- [R76 X76]
= R69 E[X76 ] - 
R76 X76
Nov., , X76 is the estimate of the total wheat acreage of the Group I and
Group II strata for which segments have been acqu{r\d (in 1976). In
Case (i) above, it has been established that this estivate is unbiased
if the correlation between the wheat acreage in a segment and the prob-
ability of losing the seMent to nonresponse is zero. Since a study
has determined this correlation to be negligible (see section 4.0), it
is assumed that
E[X76 J = X76.
Hence, Bias (Y2 ) _ (R69 - Rj6 ) X76'	 (6)
16
	 I
r
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Clearly, if R69 = R761 i.e., the ratio of the wheat acreage in the
stratimn to the wheat acreage in the Group I and Group II strata is
the same for the yews 1969 and 1976, this bias is zero.
Recall from (1) that
E[Y] Y E[Y I m >o ] + (1-Y)E[Y (m--o]
where Y is the probability that the stratum contains a segrr nt and
the segnent is not lost to non—response. For the Group III counties,
those counties not allocated setgivnts,
Y=Pr[v=1]=0
and 1- Y = Pr(v=o] = 1.
Hence, by Case ii, the estimate of the total wheat acreage for a
particular Group III cowity is given by
^	 ^	 ^
Y = Y (np=o) - Y2
=9
Y 6 ^
X76
with bias
^
Bias (Y) = (R69 R76 ) 76
From Case (i) , for thy' Group I ai-O Group II strata,
Y = rr[v= l) ¢ 0.
17
Hence, the estimate of the total wheat acreage for a particular
Group I county or a particular collection of Croup II counties is
given by
Y = vY(m > o) + (1-v)Y()
•	 = vY1 + (1-v)Y2
N	 Y
= v m E ajuiyi + (1-v) X69 x76j =1	 69
with mean
E[Y] = Y E[Y Irn>o] + (1-)-)E[Y Im =o]
= Y E[Y1] +(1- y)E[Y21
= y[Y + Bias (Y1 )] + (1-y)[Y + Bias (Y2)]
where Bias (Y l ) is given by (5) and Bias (Y2 ) is given by (6). This
may be rewritten as
E[Y] = Y + Y Bias (Y1 ) + (1- y) Bias (Y 2 )	 (7)
so that
Bias (Y) = Y Bias(Y 1) + (1-Y ) Bias (Y2)
2	 N	 Y. Y^.
= Y m N E	 ( y^ - Y) (P^ Tr]	 69
- N ) + (1-^ ) 
Ycg - 
l' r ° Yj =1	 76
3.2 Formula for the bias at the region level.
Suppose there are Mk strata (counties) in the kth region. (If
the region is a state, k goes from 1 to 9 in the U.S. Great Plains).
i
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Re estiitlate of the total wheat acreage for the ith stratum in this
t
region will be denoted by Y  (1 = 1 2 2 9 ... 1%) , aml the true total
wheat acreage for this stratiun will be denoted by Y i . 140 will also
suppose that the i th stratiun cent--dzis !V i sepitnt'llts, TI  seplento uN.,
to be sele'cte'd at ra idoltl ftvvi the M  :tt'^!R'i1L: , :ltlti ctlly nli - .0trient c
of the ni
 sea:lents are actually acgiLl ed, the others being lost to
non resj^:,xiso. Zk` fi11!:ig, ;10 bofoty ,
1, if 
nti >J
	
vi	 o, if III, I =o
^
the LACIE estiltnlrte, Y,- of the total Mioat aclva^--' i11 ttic I< tt ' :vglon,
YK ,, is e i^,Vn ty
^
	
YK	 i= 1	 i Y i (in >^^) + 
	 t) Y i lnr c
iwtic'I`c'	 Y	 )	 ;1:1t1	 1, i 111F.)	 !`(m >o	 ` the  : 1mv as	 111 ' .1 but flow "' hey -
apply to the ith stratiun.
Us ing the Iv lilt:	 111	 ". l ;1: 1^i 	 i ilt' 1 1At^11t;
	 :llc`
	 .,tlb;,^t' iE`t 	 i	 WIVIV
ri'te's:U .y (I't'sults	 ill -.l still 1 1014,	 t1v	 ;albst`l "Pt
	 t	 jurt	 111,310:?tt`:
that the it o flits	 itl't\'	 bc` di ffo ,,^-it	 t '.`I` X91 t%'Oj ,t`jIt :,; :' lt a) ,
^	 `v t
N
 
nl
K
	 i =1	 i	 1111 V i	 f =1	 i.i	 i t,i	 I j	 N i
Y 7	 I	 (,^
t
19
R
t
i
The subscripting should be obvious, e.z,., y i,j represents th,.'true
wheat acreage of the ,j segmerit in the i `" stratum of this region.
Let's suppose that the region is a state. Then the term in
(8) multiplied by 'k 1-Yi ) is the bias due to the Group III ratioing
in the state. The term ir. (8) multiplied by yi is the bias due to
the loss of some of the allocated segments to non-response. For a
A
particular year, an unbiased estimate of Bias (Y k) may be obtained
by replacing yi with vi , where vi = o if the i th county has no
segment that year and vi = 1 if the ith county has at least one seg-
ment that year. The rr_sults of a study doing ,just *hat are pre-
sented. in secticn 5.0, where the yid are taken as the SRS county wheat
acreages. When all allocated segments are used, the resulting bias
is the bias due to the Group III ratioing or Group II estimation of
those counties not allocated segments. When only acquired segments
are used, the resulting bias is due to the Group III ratioing cf
those counties whose allocated sconents were lost to non-response
in addition to the bias from. Group II estimation and Group III
ratioing of sparse wheat areas.
I
I
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4.0 iM4 , lvl,al Co:-t<` :3: !.`;1	 .A: M
Please H.
In this stik v, 40 e u • ly sonzion LACIE Mas e' II bl.ill i ; i t os 1rY`n
selected at I•uidt?211 iZ1Yn the' 240 s:ulple setTk`Ilts tr: the : ; .`llt h^`: . 1
Omat F1:d?v, . t at t` ". mtk`; c` .' 1 tes IV tv i`!lot ot►: -:Iphod	 :L I1. 1"I t x Id
gm1un9 t2uthed i+ithill a few WIL'ok; of the t` lot oe"nipt"\ • . i't:: pnobal'ilit y
Of MA 3cqui I'I'lr. t2 —60 si t C`. .Aur! I;4; LA LE 1` 2l : C` H wa: c'st i1:►3t C`.i 11'y
subt-m, eting the nlalltk`I • of t Sins tile` , C` >;:k`:lt wa. ' qut:!`.i i1 \x;l the
ntantk I of a%: .111 .: t ., i i:` i `C , , t C	 \x:l 1auId.-, .It IT
the Il1unbor of	 i t -z :; t i`lc` .	 '11.0 1`2•.`t`at` i 1 t t \ of not ;3^ Clll.i2'iI
tile  s e`punt wns t hell pl.`t t C\1 \':`:•:;ll:
(1) ttk' i`c`I"ont ",! , whoat i6'!;'• t ` il !:1 t'.:.	 1	 ;`:I1 c ,	 ;•C ^;,:1C •t:	 , c	 !'ltite`^l
by p\`irA truth (!' 2 ^'; nv 1),
,2,	 •±(? ..-^ C . • t iI:3. ("I •,;. c'a. :`:,\ill.	 10.'1 01, t !.o	 v	 the
seg.vnt wn.1 i:: a: C\i ! :1 k i' i;:G:<` .')%
( l) 1`lt ` ^!j•~!:at:`^l w"I:`at sic`n.'! t y ^1`C`1%.V,1t^ of !\ , i^`lL'lt\
that. t he	 ;:k`nt w:l: lo,%It od
  Sty: o" 	 t ` i !I; I	 : . ,	 • 1..	 t ►ark9	 ^•^	 1 11 7 c,	 i:::3 t..	 1'\•;`:,::`.i 1^,..`at 	 ^ t ;.s,, ` .	 ,c .11ul^^ • 	1:3t
the :vent It wnzz  10 :3t c - .i 1 . 1 t: !>--::` 4).
A oC.. .t la. 1, ,n 	 ! .Z,
of not ak"Jut t • l I1g ;1	 :k`Ilt nu `.i c`a,^ h of t t:. t•o Ili' w! oat
:1210 C`:l.'21 w:3: -z Cow"'!	 .`	 t	 ,:-."s t 1.'3:1	 no : -.%I1: ^i^.Llt
cC rrolat ti`l:. won , '.`l: l.i tC*, ex"ot .	 !`\• t !Io IZ`; lL1t 1:: : C ` .'t !on . .0,this
Int{` 1 i oo, t hat t 110 C`\'C`I It i	 I.," I1	 `:10'C ! I IlilW	 l t 1:-	 i a:^
StI'at lIItl (:.`lL'lt \'^ l^!I:`.3t
C^ilCllt	 i:l t ! :c` .: t ;3t Ia:I,
:3t 1:`ast	 1 It,
tl;^ l 1 1 	. • .i	 .t	 . ti.. •
. c : i .:;lt t t 1C	 ..3:C .	 ...c	 . ot a :
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acreage estimate for a region beca!)es
	
Bias (Y )	 (1- y ) Y69 i - Y76 i X	 (9)
	
k	 i=1	 i x69i x76, 76i
In the next section, a study has been conducted to determine
the magzit-de of the bias given Li equation (9) when (1) the Group III
ratioing is applied only to those counties that were not allocated
segments, and (2)), in addition to (1), the group III ratioing is
applied to those counties whose allocated segments were lost to
nonresponse.
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5.0 Simulation Results
5.1 Previous Simulation Study - With and Without ::cnrespcnse
An earlier study used the SRS estimate of planted wheat
acreage for the 1973-74 crop year in each county contain- a
ing a LACIE sample segrent as a measure to determine wheat percent over
the LACIE agricultural area in that county. In the study, two sets of
aggregations were completed using the LACIE (CAS) software and substitut-
ing this wheat percent estimate in place of the estimate of wheat per-
cent from the classification of Landsat data as determined by CAMS. The
first aggregation was done for all LACIE Phase I segments (411), thus
simulating the conditions for no nonresponse. The estimate for the
U.S. Great Plains was 0.7 percent 3 lower than the SRS estimate. This
is an estimate of the relative bias due to the Group III ratioing and
Group II estimation of those counties not allocated segments. A second
test was done in which only ce:mties containing segments (271), which
were acquired in LACIE Phase I (crop year 1974-75) with adequate acquisitions
of bimrindows to employ the Phase I rework procedure, were aggregated.
In this test the estimate was 0.8 percent higher than the SRS
estimate at the Great Plains level. This is an estimate of the relative
bias due to both the Group III ratioing and Group II estimation of
counties not allocated segments and the Group III ratioing of those
counties whose allocated segments were lost to nonresponse. Combining
the results of the two aggregations yields an estimate of the relative
bias due to the Group III ratioing of the counties whose allocated seg-
ments were lost to nonresponse to be approximately +1.5%.
3Relative difference, in percent, is defined as
LACIE estimate - SRS estimate k 100
LACIE estimate
P27
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Pework of P„evirus Sir°ilnticn Stud,., - with, NonresronsP.
Since the agricultural area determined by LACIE has recently been
refined, it was decided to compare a current aggregation with the 	 l
previous study. Table I displays the results of rerunning the
original data base, i.e., 1974 SRS county data using the 1975 segments
processed (271) throw the current LACIE aggregation scheme. The results
indicate only minor differences between this aggregation and the original
study, this aggregation having a smaller relative difference (+0.07%
compared to -0.7% from the original study). As pointed out in section 2.2,
an estimate of the bias of the Great Plains level estimate due to Group III
ratioing and Group II estimation of those counties not allocated seg-
ments and the Group III ratioing of those counties whose segments were
last to nonresponse is given by
LACIE-SRS = (51,227 - 51,191) (x10 3 ) acres for this aggregation.
This yields an estimate of the relative bias of 51,226 x 100 = +0.070.
This indicates that, for this aggregation, the error due to this Group III
ratioing and Group II estimation is negligible (see below for explanation).
It should be pointed out here that the tabled c.v.'s do not represent
the year-to-year variability of the historic ratio used in obtaining the
Group III ratio estimates. Hence, these are not the c.v.'s to use to
determine whether or not the corresponding tabled relative difference
is significantly different from zero. The correct c.v.'s to use could
be obtained by examining the true ratio (Group III county wheat proportion:
Group I and II counties -viheat proportion) for several years and calculating
t.
028
t
the r..ean and varian:e of thL; diot 2`1 1', iticn. '11 ,"L3 :;Oald !^avl tc
done for each CRD in each of the heat Plains states. Since this
has not been done, only relative differences will be reported in the
mmainder of this section. For practical purposes, however, a relative
difference less than, say, 2% at the Great Plains level will be con-
sidered negligible. At any rate, keep in mind that, for Tables I-IV,
the c.v. eorlt_-sponding to a particular relative diff,rence is not
the correct e.-v. to use to determine the sig<lific.ance of the relative
difference. For exaq)le, in Table I, as pointed out earlier, the
relative diffo-.vnce at the Great Plains level is +0.07e. Practically
(not statistically) speaking, at this level, this r-elative difference
due to Group III ratioing and Oroup II estimation is negligible.
5.2 I,ACIF. Phaso I Simulation - Wlt!T Nom c-srenso
Table II shows the ae 7,v'-,it ton of comty `I,S tst'Umates for crop
year 1974-7., for those segkmts processed (271) curing LACK Fhase I
(1974-7;). This ag,e;ivgation differs ft
 %m that in Table I iii that
diffemnit years SliS istiImtes woix^ used and h -vosted wheat acreages
were used r it•her th i plmted ti%iieat acitiages. Note that the relative
d_ifferen,ee at the Givat Fla-Ins, level is - 0.40 . As in Table I, tt:is is
an estimate of the relative bla ,_ due to Group II estimation acid Orour III
ratioing ^')f bath the counties with no allocated seLvent.s and the
eotsities g'hos't' allocated segkmt..- (14o) were lest to rTolu-esp raise. As
before, practically ;peakirlg, this iklative sifferx-Ince is negligible.
5.3 L-W l;;_ I'} T	 11 _;;u11:3 `.or -
Table III shows the agpvi-tt:ion of Ceuilty SRS estimates for crop
year lc74-^ for all ;t'olicnts allokated ( 4 ;1) aLu , !ng LiCIi: :!7	 lase II
(1975-76). Since tutee came SRS estlmtos were used In Tai, le II, Tatie III
29
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can be compared with the results in Table II. The relative difference
at the Great Plains level for this aggregation is + 0.80%. This is an
estimate of the relative bias due to Group II estimation and Group III
ratioing of those counties not allocated segments. Note that for
practical purposes this relative difference is negligible. Combining
this with the results in Table II, an approximation of the relative bias
due to the Group III ratioing of those counties whose allocated seg-
ments were lost to nonresponse is -1.6% at the Great Plains level.
From a practical viewpoint, this estimate is negligible and indicates
that the nonresponse of the 160 allocated segments introduced negligible
bias at the Great Plains level.
The results of Table II and Table III indicate that the relative
difference of the LACIE estimate and the SRS estimate at the Great
Plains level is negligible whether all allocated segments are used
in the aggregation or only those segments not lost to nonresponse are
used in the aggregation.
Upon examination of the individual state relative differences,
Texas is seen to have a relative difference of +10.2%. From a practical
viewpoint, this indicates that the relative bias due to Group II esti-
oration and Group III ratioing of counties not allocated segments in
Texas is probably non-negligible. This indicates possibly a problem
in aggregation logic or a problem in sampling allocation exists in Texas.
The latter is more likely to be the problem.
5.4 LACIE Phase II Simulaticn i%rith Nonresaense.
Table IV shows the aj regation of county SRS estimates for crop
year 1974-75 for all segments processed (394) during LACIE Phase II
(1975-76). Since 91.40 of the allocated segments were processed in
7
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Phase II, Table IV differs only slightly from Table III. The relative
difference at the Great Plains level is 0.10%. Therefore, practically
speaking, the relative bias due to Group II estimation and Group III
ratioing of both those counties whose allocated segments were lost to
nonresponse and those counties riot allocated segments is negligible.
Ccmbining the results of Table III with those of Table IV, an esti-
mate of the relative bias due to the Group III ratioing of those counties
whose allocated segments were "Lost to nonresponse (37) is - 0.70%,which
fog- practical p-a poses is negligible.
As in section 5.3, when the results of Table P.r are compared with
the results of Table III, the relative difference between the LACIE
estimate of wheat acreage at the Great Plains level and the SRS estimate
is negligible whether or not segments are lost to nonresponse. Also,
the estimate of bias due solely to segments lost to nonresporiso is
negligible indicaring that nonresponse is introducing; negligible bias.
5.5 Results of LAC=E Phase I.
Table V shows the aggregation of the LAC=E estimates of county
wheat proportions as deteindried by CAP4.S in Phase I. Hence, the relative
difference is due not only to (a) the bias clue to Group II estinution and
Group III ratioing of both those counties not allocated segments and
those counties whose allocated segments were lost to nonresponse,
but also to (b) the bias induced by within county classification
and saripling, errors. Table V shows a relative difference of -11.0%
with a c.v. of 4.7% at the Great Plains level. This indicates
that the relative bias is not zero. (Assuming that the historic ratio
used in obtaining the Group III ratio estimates is constant from year
to year, this c.v. is the correct c.v. for determining whether or not
the relative difference is significant.) Since the study in sec-
tion 4.0 and the results in section 5.0 indicate that the relative
difference due to (a) is negligible, one must conclude that the dif-
ference is due, to within coun!c y classification and sampling errors and
not nonresponse, Group II estimation or Group III ratioing.
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